, X = F, Cl, Br, I, Fig. 1 ) are weakly interacting inorganic dianions with icosahedral molecular symmetry and highly delocalized electron deficient bonding between the cluster boron atoms. It is well documented that dodecaborates behave different in terms of intermolecular interaction in comparison with other ''common'' anions. The surprisingly weak binding affinity of the closo-dodecaborate dianions with cationic species, which allows classifying them as extremely weak anionic bases, led to new records in superacidity 2 and allowed the stabilization of highly reactive cations.
, X = F, Cl, Br, I, Fig. 1 ) are weakly interacting inorganic dianions with icosahedral molecular symmetry and highly delocalized electron deficient bonding between the cluster boron atoms. It is well documented that dodecaborates behave different in terms of intermolecular interaction in comparison with other ''common'' anions. The surprisingly weak binding affinity of the closo-dodecaborate dianions with cationic species, which allows classifying them as extremely weak anionic bases, led to new records in superacidity 2 and allowed the stabilization of highly reactive cations. 3 On the other hand, the potential for the formation of intermolecular complexes of dodecaborates with molecules that do not usually bind to anions has been so far overlooked.
To the best of our knowledge, the only study on the molecular recognition of anionic closo-dodecaborates with non-charged organic hosts has been published very recently. 4 Investigations of the host-guest chemistry of neutral molecules with dodecaborate anions are of fundamental importance for understanding the intrinsic nature of weak intermolecular interactions. They are also of high relevance for possible practical applications of boron clusters, 10 among which boron neutron capture therapy (BNCT) of cancer 11 is the most prominent one.
Thus, in an independent simultaneously performed study, we investigated inclusion complexes between different types of molecular hosts with hydrophobic binding pockets and dodecaborates in the gas phase, where possible solvent effects . Cyclodextrins 5 are hydrophilic molecules well-known for the binding of neutral lipophilic compounds in their unpolar binding pockets.
For binding experiments, the host molecules were dissolved together with dodecaborate samples 1 (for exact experimental details see the ESI †) and the solutions were injected via a syringe pump into an electrospray source. The ionic species formed in the gas phase were analyzed by ion trap mass spectrometry. In all runs, the mass range up to m/z 2000 was scanned to detect possible multicomponent host-guest aggregates with high molecular masses. Surprisingly, tests with the lipophilic tripodal TTF-containing molecular host 23 2 gave immediate evidence for the formation of intermolecular complexes with 1a. 24 As an example, Fig. 2a 2À ) were also detected in the MS spectra (Fig. 3c) . The likely structure of this complex is a spherical dodecaborate anion capped by two oppositely faced host molecules (Fig. 3a) . TTF derivatives are known in the context of their application as redox-controllable molecular switches. 25 Oxidation of TTFbased hosts leads to a positively charged electron-deficient state incapable of binding electron-deficient neutral or cationic guest molecules. On the other hand, the oxidized state of the hosts should show an affinity to negatively-charged species, which are usually not bound in the neutral state of this host, due to Coulomb attraction. In order to detect the Coulombstabilized complex of 2a, we converted two of three TTF units into the radical-cationic state and thus rendering double Fig. 2 (À (Fig. 3b) . Thus, in this unique hostguest system, the oxidation state of the supramolecular complex can be switched from À2 to +2 parallel to the change of the type of intermolecular interactions between the two components of the complex. ESI-MS of mixed solutions of 1a-d with hosts 3a-c and 4 did not result in the detection of any complexes in the gas phase, only free dodecaborate anions and their aggregates with positively charged counterions were observed in the negative mode, and molecular ions or aggregates of the host molecules were observed in the positive mode. 26 This clearly shows that the binding of dodecaborates is a selective process that cannot be explained by their general affinity to any lipophilic cavity.
MS binding experiments with a-and b-cyclodextrins (CDs) 5a,b showed that 1a,b displayed strong affinity to this receptor class also in the gas phase (see ESI †). The apparent driving force for the self-assembly of halogenated dodecaborates with host molecules is strong dispersion interactions. Size complementarity with the binding pockets of their hosts allows dispersion forces to add up over large contact surfaces. The binding of 1a with the electron rich host 2 can be rationalized by the very unusual chemical nature of dodecaborate anions. While ''common'' anions are mostly highly nucleophilic, which leads to their repulsion by electron rich hosts, dodecaborates and their derivatives are the least coordinating dianions described so far. The double negative charge in [B 12 X 12 ] 2À is delocalized over the extended guest framework, minimizing its repulsion from the electron rich host. The binding affinity of 1a to 5a and 5b in aqueous solution was also determined by means of NMR binding titrations using the 19 F chemical shift of the fluorine atoms of the guest for fitting of the binding data (see ESI †). Similar to the gas phase, b-cyclodextrin 5b proved to be a much stronger binder to [B 12 F 12 ] 2À than cyclodextrin 5a (K a = 260 and 6 M À1 , respectively). The evidence of high intrinsic affinity between 1a and 5b and the possibility of the simple detection of 1a in complex organic mixtures using 19 F NMR spectroscopy served as a motivation for experiments with biological systems. Thus, we tested the influence of b-CD 5b, the most easily accessible member of the cyclodextrin family, on the cellular uptake of [B 12 
